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Supplementary figure 1. The maximum likelihood phylogenetic tree of glycosyltransferases genes from diverse type II PKS gene clusters. . Based on the molecular formula predicted by HRESIMS, the F ring was closed as a lactone through the carbonyl predicted by the last unassigned carbon signal we observed (C-1, δC 169.1). This structure satisfies all the 1D and 2D NMR, and HRESIMS data we collected and is easily rationalized biosynthetically based on the genes found in the clx gene cluster.
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Supplementary discussion 2. Structure determination of arenimycins C (2) and D (3).
Supplementary figure 6. Key 2D NMR correlations used to define the structure of arenimycin C (2).
The structures of 2 and 3 were determined by spectroscopic methods, including HRESIMS, and 1D and 2D NMR. The H3-24 to C-2, C-22 and C-23 and from 3-OH to C-2, C-3 and C-4 (ring E). An HMBC correlation from OCH3 (Ac) to the C-1 carbonyl and a weak four-bond HMBC correlation from H3-24 to C-1 placed an acetyl group at C-2.
The structure of a monoglycosylated tetra-substituted naphthaquinone (substructure b) was also determined using COSY and HMBC correlations. HMBC correlations from H-8 to C-16, C-14, C-10 and C-6, from 15-OH to C-14, C-15 and C-16, from H-12 to C-10, C-11, C-13 and C-14, and from NH to C-10 and C-12 together with weak four-bond correlations from 15-OH to C-7 and C-13, and from H-12 to C-9 established a tetra-substituted naphthaquinone substructure. This structure was further expanded to include a sugar moiety attached via an N-glycosidic linkage using COSY correlations (NH/H-1'/H-2' and H3-6'/H-5') as well as HMBC correlations from H3-6' to C-4' and from H-2' to C-3'
and C-4'. An HMBC correlation from 2'-OCH3 (δH 3.62) to C-2' placed a methoxy at C-2' and NOE correlations observed between H-1' and H-5', and H-3' and H-5' suggested the sugar was an OMe-rhamnose moiety.
The third substructure (substructure C) was determined to be an O-methylated deoxysugar based on sequential COSY correlations (H-1"/H2-2"/H-3"/H-4"/H-5"/H3-6") and an HMBC correlation from OCH3 to C-3". An NOE correlation observed between H-2"ax and H-4" established this sugar as OMe-olivose. The substructures a, b and c were assembled through the use of HMBC and NOE correlation data (supplementary figure 6 
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H-8 to C-17 was the only 2D correlation that bridged the substructures a and b. However, the creation of the para- Primer AB1692UPS_RV and AB1442UPS_RV were designed to contain 15 bp overlaps (underlined) with the AB170DWS_FW and AB561DWS_FW
primers and an HpaI site (bold), which was added to facilitate the linearization of the pathway-specific pTARa capture vector. 97.9 5.30 brd (3.5) 3", 5" 2", 3"-OCH3 2" 34.6 1.37 td (12.9, 3.8) 1", 3", 4" 2.23 dd (12.9, 4.9) 3" 77.7 3.28 overlapped 3"-OCH3 4" 75.5 2.89 t (9.0) 3", 5", 6" 5" 68.4 3.57 m 6" 17.7 1.12 d (6.2) 4", 5" 3"OCH3 56.6 3. 36  29  6  39  27  4  19  46  22  15  5  11  10  16  28  40  24  21  2  43  25  13  41  12  14  32  26  18  45  38  20  8  1  3  23  33  44  17  34  37  35  47  30  42  31  7  9 S14 
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